INTRODUCTION
Tooth loss is defined as separation of tooth from its supporting structure that can be caused by tooth caries, periodontal disease, periapical infection, fractured tooth, and failure of endodontic treatment. [1, 2] It can affect the physical and social lifestyle of a patient that may have a role in increased risk of hypertension. [3] Hypertension is defined as an abnormal elevation of systolic and/or diastolic arterial pressures above the normal range. [4] The normal ranges of systolic and diastolic arterial pressures are determined at 100-140 mmHg and 60-100 mmHg, respectively. [5] The relationship between tooth loss, body mass index, and hypertension in postmenopausal female 7674 patients followed for 12 years showed that there was a 7-fold increase of mortality risk from coronary heart disease in patients with <10 teeth compared to those with >25 teeth. [9] Furthermore, patients with <25 teeth at baseline have reported to possess higher risk for getting stroke compared to the patients with >25 teeth. [10] A study has also shown that edentulous women had a greater risk of obesity, lower high-density lipoprotein (HDL)-cholesterol level, and higher total cholesterol and triglyceride level when compared to the dentate women, which may lead to the development of hypertension and cardiovascular diseases. [11] The objective of the present study is to investigate the relation between tooth loss and hypertension in postmenopausal women with the hypothesis that hypertension is associated with tooth loss in postmenopausal women.
MATERIALS AND METHODS

Sample selection
A total of 60 female patients aged 51-68 years attending Polyclinic, Kulliyyah of Dentistry, International Islamic University Malaysia, were included in this study. The patients were divided into two groups, which comprised (1) 26 postmenopausal female patients with hypertension and (2) 34 postmenopausal female patients without hypertension (normotension). Postmenopausal female patients without hypertension served as the negative control for the study. The inclusion criteria were postmenopausal women aged 51-68 years and having tooth loss after menopause. The exclusion criteria for the research were smokers, those with renal impairment, liver disorder, and trauma in jaw, and patients on hormone replacement therapy.
Data collection
For the data collection, patients were interviewed and the information including sociodemographics, last menstruation period, family history of hypertension, and duration of having tooth lost was recorded.
Physical and clinical examination
Physical examination was conducted by measuring the blood pressure of each patient using sphygmomanometer. The blood pressure of patient who came for tooth extraction was measured before and after the procedure. The blood pressure of patient who came for scaling, restoration, and any other treatment which were not involved in surgical procedure was measured during the first visit. Body mass index (BMI) was also measured using a measuring tape and a weighing scale. Finally, clinical examination was conducted to determine the presence of tooth loss.
Data analysis
All data were statistically analyzed using nonparametric Mann-Whitney test to compare the relationship of tooth loss and hypertension using SPSS 19.0 (IBM SPSS Statistics for Windows, IBM Corp: Armonk, NY). Nonparametric statistical analysis was conducted on the samples that were not normally distributed. The data were considered statistically significant when P < 0.05.
RESULTS
A more significant tooth loss was observed in postmenopausal women with hypertension compared to normotension [P < 0.05; Figure 1 ]. The results of the present study also showed that postmenopausal women with obesity had more tooth loss than the overweight [ Figure 2 ]. The median value of tooth loss for normotension group was lower than the hypertension group [ Table 1 ]. Even though both groups had the same maximum number of tooth loss, the minimum number of tooth loss in normotension was less than the hypertension group [ Table 1 ].
The interquartile range value of tooth loss of the overweight and obese was observed to be similar; however, the median value for obese group was found to be higher than the overweight [ Table 1 ]. Finally, there was no significant different between age and hypertension status (P > 0.05), which indicated that age factor may not contribute to the development of hypertension in postmenopausal women. 
DISCUSSION
To our knowledge, this is the first study conducted in Malaysia to determine the role of tooth loss to hypertension among postmenopausal women. The present study showed that hypertensive women had more tooth loss compared to normotensive women after adjustment of the age of the patients. This finding supported the hypothesis of the study that tooth loss is associated with the increase of hypertension in postmenopausal women. Previous research has shown that postmenopausal women with missing teeth had higher systolic blood pressure than those without missing teeth. [4] Based on Cox regression analyses conducted by Liljestrand et al., patients who had tooth loss of more than five will have 140% increased hazard of acute myocardial infection and coronary heart disease, suggesting that postmenopausal women with higher number of tooth loss are more likely to have cardiac diseases. [1] The present study also showed that more tooth loss was observed in obese patients than the overweight. Obesity has been reported to have a role in the development of hypertension and vascular diseases. [12] A previous study has also shown that postmenopausal women with missing teeth together with high BMI, high cholesterol, HDL-cholesterol, triglycerides, and low-density lipoprotein-cholesterol had a higher chance to have vascular diseases compared to those without missing teeth. [4, 9] Further study is recommended by increasing the sample size to determine the relation of tooth loss to postmenopausal female patients.
CONCLUSION
There is a relationship between tooth loss and hypertension in postmenopausal female with more tooth loss in hypertensive patients than normotensive patients that may have a role in the development of vascular diseases. 
